Foreign ownership in Indonesian banking has increased dramatically after deregulation in 1998, following the severe economic crisis. A bank now can have up to 99% foreign ownership. This study aims to investigate the impact of increasing foreign ownership on performance, competition and short-term insolvency risk in the Indonesian banking industry. This study uses financial reports of all (115) commercial banks over a period of six years. Foreign banks are proven to be superior compared to domestic banks in terms of profitability and cost-efficiency. Competition increases with the influx of foreign ownership to the industry which brings more efficiency to it. Nevertheless, insolvency risk builds up too and it should direct policy makers to come out with additional restrictive policies on the liberalisation.
Introduction
Foreign ownership in the Indonesian banking industry has grown significantly since 1998. Following the commencement of the economic crisis and the Banking Act amendment, insolvent banks were liquidated within the period of [1997] [1998] [1999] . The rest of the banks were under major restructuration due to excessive non-performing loans (NPLs) as a result of lending to related parties (Rokhim, 2005) .
Indonesia then saw ownership changes in major private banks. Foreign parties have emerged as the leading contestants in the industry through recapitalisation and purchasing of shares. Group-affiliated banks were replaced with foreign-owned private banks (Sato, 2005) . Similar phenomena were seen in other South East Asian countries, such as Thailand and the Philippines (Okuda & Suvadee, 2006; Unite & Sullivan, 2003) .
Restrictions of foreign ownership have been made in other Asian countries, including Malaysia (30%), Thailand (49%), India (49%), and Philippines (51%). Similar to Indonesia, South Korea essentially has no percentage restriction although the foreign company must be an intending foreign bank, not other type of corporations (Kurniasih, 2005; Lee, 2008) .
This study aims to understand the impact of increasing foreign ownership on the performance, competition and risk in the Indonesian banking industry. Since there are limited studies regarding the banking industry in Indonesia, this project adds to the collection of works. This study offers empirical recommendations for policy-makers to shape the desired structure in the banking industry. Specifically, this study addresses the long debates on the merits of opening the emerging market financial sector to the foreign ownership.
Literature Review
Globalisation sees tremendous increase in Foreign Direct Investment (FDI), mainly due to the reduction of barriers and lower costs of transportation. Several positive effects of FDI, the 'spill over effects', include human resource development by way of higher education accomplishment (Zhuang, 2008) , higher wages in the industry (Lipsey & Sjöholm, 2001 ) as well as stricter corporate governance practices and therefore yielding better performance (Chevalier, Prasetantyoko, & Rokhim, 2006) . However, FDI also faces confrontation particularly from emotional sentiment relating to nationalism, grass root economy, the development of Small Medium Enterprises (SMEs), and anti neoliberalisation.
In the banking industry, it is suggested that foreign presence improves the comparative cost advantage in terms of information production and processing (Okuda & Suvadee, 2006) . This is because foreign banks are willing to invest heavily in human resources and advanced technology in order to obtain efficiency. The presence of foreign banks enhances the growth and GDP of the host country due to more productive and efficient allocation of capital and labor (Wu, Jeon, & Luca, 2010) .
In the Chinese banking industry, the foreign presence also brings benefit at the macro level especially in increasing bank performance in terms of profitability (Shen, Lu, & Wu, 2009 ). Foreign-funded banks have the highest Return on Assets (ROA) and Cost to Income Ratio (CIR), whereas the joint venture commercial bank has the highest Net Interest Income (NII) and Net Interest Margin (NIM). The regression reports of this study further show that foreign presence increases the profitability of the bank (significant in ROA & NIM) while it does not have effect in cost efficiency (CIR). In overall efficiency, the entry of foreign banks has brought positive influences especially in bigger domestic banks, by reducing operating expenses and increasing profit (United & Sullivan, 2003) .
In the Latin American setting, a positive link between stability and foreign presence in the banking industry is observed despite a more competitive atmosphere (Yeyati & Micco, 2007) . The banking market became less monopolistic (decrease in H by Panzar and Rosse's approach) along with the increased foreign presence. Foreign presence also has significant positive influence over the banking stability as was measured by reduction of short-term risk in Latin American banks. In the case of the Philippines banking industry, however, short-term risk is directly related to entry of foreign banks (United & Sullivan, 2003) .
Data and Methodology
This study utilizes detailed financial reports of all commercial banks in Indonesia that were still in operation up to December 2008. A data panel computed time series data from 2003-2008 over cross-sections of 115 commercial banks. Both SPSS 17 and eViews 5 were used for the data computation.
This study measures foreign ownership using a standard indicator which is the assets of foreign ownership in domestic banks to total banking assets (Moreno & Villar, 2005) . This ratio (FO) is obtained from the percentage of shares held by the foreign investors over the total share, thus reflecting the degree of control possessed by the foreign parties. For comparison, the total assets of foreign share (FOTA) as well as foreign banks (TA F ) over the total size of bank system (TA S ) are also measured.
This study evaluates performance by bivariate and regression analysis. Foreign and domestic banks are compared by bivariate analysis, with foreign banks defined as having foreign ownership of more than 10%. Following two earlier studies (Shen, Lu, & Wu, 2009; Unite & Sullivan, 2003) , a regression study is conducted by using 3 dependent variables: Return on Assets (ROA) and Net Interest Margin (NIM) measure the profitability whereas Cost to Income Ratio (CIR) assesses the ability of bank to reduce cost.
where the subscripts denote the bank i during the year t. Control: LOG_ TA, logarithm of total assets; OE, ratio of operating expense to the total assets; EQ, ratio of equity to the total assets; LDR, loan to deposit ratio.
Competition measurement upon increasing of foreign ownership uses the popular Panzar and Rosse's (PR) Approach (Panzar & Rosse, 1987; Yeyati & Micco, 2007; Bikker & Haaf, 2002) .
(2) In order to estimate the H-statistic, Panzar and Rosse's approach assumes a log-linear regression model as a reduced-form revenue equation
where the subscripts denote the bank i during the year t. IR denotes ratio of gross interest revenue to total assets as an indicator for output price of loans; w 1 , ratio of interest expenses to total deposits and money market funding as a proxy for input price of deposits; w 2 , ratio of personnel expense to total assets as a proxy for input price of labor; w 3 , ratio of other operating and administrative expense to total assets as a proxy for input price of equipment/fixed capital. Control: LOG_TA, logarithm of
total assets; OE, ratio of operating expense to the total assets; EQ, ratio of equity to the total assets; LDR, loan to deposit ratio. In turn, the parameter H defined above can be estimated, as the sum of the elasticities of the reduced-form revenues with respect to factor prices w 1 , w 2 , and w 3.
Competition may also be analysed under the structural approaches (concentration ratios), including three-or five-bank concentration ratios and Herfindahl-Hirschman Index or HHI (Alegria & Schaeck, 2006; Casu & Girardone, 2006) .
Insolvency risk (Z it or Z-score) is quantified through Chebyshev's Inequality by calculating the probability of the losses in a given year
which exceed the bank's equity capital as demonstrated by Yeyati, et al. (2007) .
To understand the effect of foreign ownership, competition, and concentration on risk, a bank-level regression can be performed with following model: For robustness check, Non-Performing Loan (NPL) is also used as an alternative risk indicator.
Empirical Results
This study aims to understand the impact of increasing foreign ownership on the performance, competition and risk in the Indonesian banking industry. In the regression study, foreign ownership (FO) has significant relationship to ROA and NIM with negative coefficient. This means that increasing in foreign ownership decreases the profitability of banks. Increasing of foreign ownership does not have significant relationship to CIR. Note: LOG_TA, logarithm of total assets; OE, ratio of operating expense to the total assets; EQ, ratio of equity to the total assets; LDR, loan to deposit ratio Note: FO, Foreign Ownership; Control = [LOG_TA, logarithm of total assets; OE, ratio of operating expense to the total assets; EQ, ratio of equity to the total assets; LDR, loan to deposit ratio]. Least squares method (fixed effect) is used. *, **, *** indicate significance at the 10, 5 and 1% levels, respectively.
The result of ROA and foreign ownership relationship confirms previous study of the Korean banking industry (Moon, 2009; Shen, Lu, & Wu, 2009 ) and contradicts other studies (Claessens, Demirguc-Kunt, & Huizinga, 2001; Unite & Sullivan, 2003) . A negative coefficient in the level of significance in ROA may be explained by some reasons. First, the entry of foreign ownership has led the banks to increased capabilities, such as by training the staff, rotating staff job descriptions, changing workflow or culture, and introducing novel cutting-edge technology. These activities increase the expenses and therefore may offset the beneficial effects of foreign ownership in the short run (Shen, Lu, & Wu, 2009) . Second, inflow of foreign ownership has also introduced foreign experts and procedures to the banks. The differences in language and corporate culture may create obstacles for the local staff or management to cooperate.
Inverse relationship in NIM is also observed in a similar study in the Philippines (Unite & Sullivan, 2003) . It may suggest several things. First, there may be interest-rate-spread reduction upon the increasing of foreign ownership. During the increasing of foreign ownership, most banks were owned by the affliations withing their group and usually have higher interest-spread. With the increasing of foreign ownership, competition also tightened and therefore banks are reducing their interest spread. Second, foreign banks in emerging markets are also associated to bring less credit access to the companies (Gormley, 2010) . Foreign banks are well-known to have cautious and tight credit policies, especially towards the SMEs.
Nevertheless, no significant relationship between CIR and level of foreign ownership was observed. Another study in China shows similar results (Shen, Lu, & Wu, 2009) This means that increasing foreign ownership in the bank industry does not strengthen the cost-efficiency of the industry. Table 4 reports the Weighted Least Square (WLS) estimates of a time-invariant H for Indonesian banking industry in [2003] [2004] [2005] [2006] [2007] [2008] . Based on previous study, WLS gives three advantages including fair assessment of competition to borrowers in the system, reduced error, and addressing market power problem (Yeyati & Micco, 2007) .
From [2003] [2004] [2005] [2006] [2007] [2008] the Indonesian banking industry has timeinvariant H equal to 0.2829 and is considered rather oligopolistic, with H = 1 is a perfect competition and H ≤ 0 is monopoly cartel. This H is comparable to other cross-country studies by Panzar Rosse's Approach (Yeyati & Micco, 2007; Bikker & Haaf, 2002; Gischer & Stiele, 2008) , although cross-country comparisons of the H variable can be highly misleading (Yeyati & Micco, 2007) . Since this is not a cross-country study, dynamic comparison of H variable only can be compared by time-variant (see Table 5 ). The time-varying H shows considerable fluctuation across the time period of study, with the highest being in 2004 (0.3058) and the lowest in 2006 (0.2795); therefore the maximum difference is 0.0263. This pattern of fluctuative time-varying H is also seen in a cross-country study (Yeyati & Micco, 2007) .
In comparison, the HHI index should range between from 0.0087 to 1 with 115 banks considered in the system. The HHI shows that market concentration in the Indonesian banking industry is slightly reduced in concentration, although the figures still fall inside the unconcentrated level (HHI < 0.1). The reduction in concentration may be due to divestiture (Adams, Johnson, & Pilloff, 2009 ). The divestiture hence brings a pro-competitive effect.
The 3-and 5-bank concentration index also declines over the period of the study. k3 declines from 0.4538 to 0.3718 whereas k5 declines from 0.5849 to 0.5086. This means that bigger banks have lesser market share and make the industry less concentrated as the foreign ownership increases over time. Previously, the business of banking in Indonesia was dominated by several state-owned banks and one or two private, group-affiliated banks. Some of state-owned banks even inherited the systems or infrastructures of the banks during colonisation and/ or Independence. With the liberalisation and increasing of foreign ownership, more inflow of capital came to the Indonesian banking industry, therefore the size of several banks grew swiftly. Note: Regression uses weighted least square (WLS) over the period of study. Foreign ownership measures use FOTA, the foreign ownership shares multiply by total asset. ***, ** and * indicate two-tailed significance at 1%, 5% and 10% levels respectively.
After analysing the pattern of competition and concentration index over the period of study, this study investigates the relationship between the increasing foreign ownership to the competition, that denoted by the variable H (Table 6 ). Since this is not a cross-country study, linear regression could only be done over the period of study. Foreign ownership measurement uses FOTA which is the total foreign share asset in the industry.
The result of regression between competition and foreign ownership ( Table 6 ), demonstrates that foreign ownership increases competition: shown by positive sign with significant relationship. This phenomenon may be explained by several reasons. First, it must be understood that the Panzar & Rosse's approach is based on comparison between revenues (output) and the respective factor prices (input). One may relate this to principles of efficiency. Interest revenue is used as the output factor whereas deposit, personnel and other administration expenses are used as the input factor. The entry of foreign ownership brings expertise in banking know-how and human resources. The banks in the system may react with making the operation more efficient as well as spending more in personnel recruitment and development, to catch up with the system's improvement.
Second, the increasing competition may be a result of increasing efficiency after inefficiency during crisis (Reynaud and Rokhim, 2005) . The increase of foreign ownership that peaked around 2003 and continued until 2008 may have helped the increasing efficiency and therefore increased competition. Local banks are also consolidating after the crisis, therefore efficiency and competition may be increasing. Third, foreign and domestic banks would eye for the same mass target market. In the past, foreign bank and joint venture banks usually serve a very niche market and rather wholesale market. With the acquisition of large private banks by the foreign investors, the consumer credit as well as credit for the SMEs and real sectors are also served by private banks (major and minor acquired by foreign investors) on top of domestic (stated, private and regional) banks.
These findings suggest that the increase of foreign ownership would not bring an anti-competitive effect into the Indonesian banking industry; instead foreign ownerships would increase competition and hopefully the efficiency of the banking industry. However, the central banks have to ensure that the competition is healthy and thus not cause harm, especially to the local and smaller banks.
In addition, the impact of foreign penetration on banking stability is also analysed in terms of short-term risk, Z, against the share of foreign assets and the degree of competition & concentration by H, HHI, k3, and k5. In short-term risk management based on foreign share and competition measures, the Z-score measurement by Chebyshev's inequality is used. Higher Z score means lower short-term risk and lower Z score suggests higher short-term risk. Note: Z-score; measure of insolvency risk; NPL, gross ratio of non-performing loan and total loans. ***, ** and * indicate two-tailed significance at 1%, 5% and 10% levels respectively. Table 7 shows that competition that is denoted by variable H, decreases bank risk in all models that represent foreign ownership, competition concentration and control of size effect (Column (1), (2) and (3)). Hence, this study favors the "competition-stability" theory. It may be explained that greater competition among banks means more lending opportunities, eroding market power, decreasing profit margins and resulting in discouragement in excessive bank risk-taking.
The increase of foreign ownership correlates significantly with the increase in short-term risk in the banking industry. This result confirms previous study in Philippine banking industry (Unite & Sullivan, 2003) . This result may have a few meanings:
First, the entry of foreign ownership to the banking industry makes the credit market become tighter. This would induce the domestic banks to shift to take on relatively less creditworthy customers, therefore, increasing bank risk. Although one may claim that the mass market of the banking industry in Indonesia is huge, it may not be necessarily easy to capture a prudent market. On the other hand, the foreign banks usually bring new management that usually comprises foreign managers who usually do not know about the conditions in Indonesia well. This brings an asymmetrical information principle in modelling bank competition (Sengupta, 2007) . Based on limited knowledge, it is possible that they may set inappropriate credit policies that lead to the increasing of NPLs. Second, the claim that foreign bank has advantage over domestic bank in having access to diversified international sources of liquidity, especially in time of national aggregate liquidity shortage (Dinger, 2009 ) is yet to be proved. The world's financial crisis in late 2007 and 2008 did not significantly affect the banking industry in Indonesia. Third, the central bank has to increase their surveillance in banking risk to prevent the short-term risk becoming a snow-ball that may cause systemic risk. Bank Indonesia has to be bold enough to be strict to the regulation regarding Capital Adequacy Ratio (CAR), Statutory Minimum Reserve Requirement or Giro Wajib Minimum (GWM) and amount of NPLs, especially with the foreign banks. Bank Indonesia has issued some regulations but the implementations are still rather difficult.
Current findings demonstrate that a more concentrated system increases the bank risk. This is indicated by the negative coefficient of k3 and k5, all in significant levels. This finding suggests that a concentrated system is not suitable for the banking industry. A concentrated system means that the industry only depends on several large banks. If there is a default in one of the big banks, the whole system would suffer considerable effects.
The last column (4) shows the robustness check using nonperforming loan ratio (NPL) to replace the Z-score variable that denotes risk. NPL reflects the credit risk of a bank as a possibility of the failure of debtors to payback their loans. More default loan means higher risk for the short-term solvency of the banks.
The results demonstrate that the model is robust enough whereby the results is consistent from the usage of Z-score in column (1), (2), and (3) to the use of NPL in column (4) as a measure of bank risk. The increase of competition yields to decrease in NPL, supporting the "competitionstability" theory whereas the increase in foreign ownership suggests the increase in risks of having NPL. The explanation of this result is more or less similar to the Z-score whereby there may be increasing in credit release upon the increasing foreign ownership that may include less creditworthy portfolio.
Conclusion
This study uses a detailed balance sheet database for 115 Indonesian banks over the period of 6 years (2003) (2004) (2005) (2006) (2007) (2008) to explore the consequences of recent increment in foreign ownership as a part of a consolidations and financial sector liberalisation process in performance, competition and banking sector fragility, in terms of insolvency risk.
In the Indonesian banking system, foreign ownership makes differences for performances variable, except NIM. The inflow of foreign ownership decreases performance in terms of ROA and NIM whereby no evidence of relationship is found between CIR and foreign ownership. In addition, this study demonstrates that foreign banks outperform domestic banks in terms of profitability (ROA & NIM) and cost-efficiency (CIR). Foreign banks are suggested to have wellestablished infrastructure and management which resulti in superiority over their domestic counterparts.
Foreign ownership makes a difference in competition by forming a tighter market competition. This may be due to the fact that foreign banks and domestic banks are now eyeing the same mass target market, thus resulting in competition of adjusting the input proxies to generate efficient output of revenue.
Finally, the increase in foreign ownership is associated with higher insolvency risk. With foreign players in the industry, the domestic banks may be pushed to give more loans which are less creditworthy to answer to the tighter credit market. All in all, foreign ownership seems to bring a favourable impact upon Indonesian banking industry, although increase in insolvency risk should be carefully observed. Some restrictive regulations can be made in order to overcome the insolvency risk. For instance, policy makers should limit the type of foreign companies that are eligible for ownership. Furthermore, the findings of current study encourage similar developing countries to be open to foreign ownership in the banking sector.
Future study should extend the time period, particularly from the beginning of liberalisation of foreign ownership in 1999, after the issuance of the new regulation. The long-term effect of increasing foreign ownership is expected to be different according to some theories that were explained earlier. In addition, a comparison of foreign ownership between the pre-crisis and post-crisis period would give a better understanding of the role of foreign ownership in the banking industry.
Linear regression that only contains domestic banks should also be considered. This study only measures the overall performance of the system in light of increasing foreign ownership. Future study should prioritise close monitoring to the performance of domestic banks, especially the private domestic banks, on top of state-owned banks and regional development banks.
In analysing the effect on the banking industry, cross-country study may also be a good consideration. Competition and concentration are especially easier to compare if the study is done in cross-country manner. Indonesia may have similar comparison to Philippine, Thailand and Korea where foreign ownership is increasing dramatically after the economic crisis in 1997.
